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1. Theme 
1. Build a model of spiral nanoantenna and an antenna 
array based solar cell collector. 
2. Using Rao-Wilton-Glisson (RWG) basis functions to 
simulate the spiral nanoantennas. 
3. We calculate the frequency response of the radiation 
gain as the indicator of receiving bandwidth which is a 












































































    The current excited by the incident electric field is 
calculated numerically by integrating the current 
elements flowing across every mesh triangle edges. 
When the current of every element is known, the far 
field radiation pattern and gain can be calculated easily 







Fig. 1 A single 5-turn spiral antenna, 2-D 
intensity on X-Y plane at distance of 10 um. 
Fig. 2 Intensity cross sections of single 
spiral antennas with different turns. 
Fig. 3 A) Radiation patterns of a 5-turn spiral antenna in X-
Z plane (A1), and Y-Z plane (A2). B)  Radiation patterns of a 
5-turn spiral antenna array in X-Z plane (A1), and Y-Z plane 
(A2). Showing that spiral antenna has large radiation 
directivity. 
Fig. 4 A comparison of rod antenna and spiral antenna with 
different turns. Showing that spiral antenna generally has larger 
radiation gain than rod antennas. 
3. Conclusion 
   Spiral antenna has a much broader bandwidth than rod 
antenna, so more solar energy could be harvested by using spiral 
antenna array. Tunneling diode will convert the AC current into 
DC voltage for power supply. 
